Obstetric anesthesiology is a significant component of modern anesthesiology, and a high risk sub-specialty because of its involvement of both mother and newborn. Having a late start, obstetric anesthesiology in mainland China has been developing synchronously with all other anesthesiology sub-specialties. Advances in science and technology and improvement of management skills in recent decades, resulted in the evolution of obstetric anesthesiology as an important subspecialty providing services to almost all aspects of obstetric services. While influenced by Chinese economic conditions and local policies, the development of obstetric anesthesiology in mainland China presents some unique features. With the implementation of the two-child policy in 2016, the number of pregnant women with advanced maternal age and potential scarred uterus will inevitably rise, potentially leading to higher incidence of placenta previa, placental abruption and other obstetric complications. These issues will subsequently pose challenges for anesthesia providers. Confronting the higher risks of obstetric anesthesia, we should utilize new technology and new management strategy more aggressively, strengthen our residency training, and keep abreast of the latest development in the specialty to maximize safety of obstetric patients. By increasing awareness of the obstetric risks for anesthetist/anesthesiologists, obstetrician and hospital administrators, emphasizing crisis management in obstetric services, building a comprehensive management team centering on patient care, applying the most advanced technology and optimizing the process and specifications of obstetric anesthesia and labor analgesia, will ultimately improve the quality of obstetric anesthesiology in mainland China.
Obstetric anesthesiology is a significant component of modern anesthesiology, and it is a high-risk subspecialty among other subspecialties of clinical anesthesia. Obstetric anesthesiology involves taking care of both mother and fetus/newborn [1] . Therefore, anesthesia providers should acquire not only thorough knowledge and skills of anesthesiology, but also overall understanding of physiologic and pathological changes of pregnancy and other obstetric disorders, effects of different drugs on mother and fetus/infant, and pathogenesis and management of various obstetric disorders. Obstetric anesthesia is obligated to provide maximal safety and the highest standard of care to both parturient and fetus/newborn, and offer reasonably comfortable process of labor and delivery. With the progress in technology and management strategies over the past years, obstetric anesthesiology in China is also developing rapidly, however, with a relatively late start which was adversely affected by its economic conditions, cultures, and local policies and regulations. The development of obstetric anesthesiology in mainland China still has a long way to go.
The origin of obstetric anesthesiology
Modern obstetric anesthesiology began with the emergence and development of anesthesiology. The beginning of clinical anesthesia can be traced back to Sir Humphry Davy who used nitrous oxide, the first anesthetic in 1799. On March 30, 1842, Dr. Crawford Long for the very first time in human history used sulfuric ether to anesthetize a patient for the removal of a tumor from the neck of a patient. And on October 16, 1846, Morton successfully used ether to provide anesthesia for a surgeon to remove a mandibular mass at the Massachusetts General Hospital. All these marked the beginning of clinical anesthesiology. In 1847, James Young Simpson used chloroform for childbirth-related pain management, which could be claimed as the beginning of obstetric anesthesia. Later in 1853, John Snow anesthetized Queen Victoria for delivery also with chloroform. In 1942, Robert Hingson applied epidural anesthesia to parturient for the first time, and achieved great relief of labor pain and postoperative pain. More than 100 years later in 1953, American physician established the Ap-gar scoring system, which provided a reliable standard for accurately evaluating the newborn and managing neonatal risk in timely fashion. APGAR Score contributed significantly to the improved survival of newborns and facilitated a rapid development of neonatology [1] .
With a relatively late start, obstetric anesthesiology in mainland China as a subspecialty has been developing on pace with general anesthesiology in China. In 2011, the Chinese Society of Anesthesiology (CSA) established the Obstetric anesthesia committee, is committed to the overall development of obstetric anesthesia and improvement of the quality of obstetric anesthesia in mainland China, and aims to reduce complications and adverse effects related to obstetric anesthesia by establishing guidelines and regulations. The obstetric anesthesia committee invited many experts to set up standards, guidelines and consensus of obstetric anesthesia. The committee also designated more than 20 obstetric anesthesia training sites in mainland China. They organized and sponsored many intermediate and senior level professional training programs in hospitals of all levels, in attempt to train key personnel and improve the quality in obstetric anesthesia.
The status of obstetric anesthesiology
In recent years, obstetric anesthesiology in mainland China has been growing quickly. A great deal of progress has been made in the management of obstetric patients. Despite the late start, obstetric anesthesiology team has been designated in most major hospitals in mainland China, and the obstetric anesthesia team covers almost all key fields of obstetric practice including routine elective cesarean section, cesarean section of critically ill parturient, neonatal resuscitation, fetal surgery, analgesia after cesarean section, labor and delivery, and potentially intraoperative cell salvage in cesarean section [2] [3] [4] [5] [6] . It has achieved great outcomes in clinical practice and scientific research in the field of obstetric anesthesia, improved prognosis of mother and fetus/infant, and promoted the development of obstetrics in mainland China.
Pregnant women with advanced age, scarred uterus and various complications
According to population statistics in mainland China, the initial age of childbearing has been delayed from 22.8 in 1970 to 26.6 in 2007. The cumulative fertility rate of women over 30 years old accounted for 30% of total fertility rate from 2000 to 2007, up from 15%, and this trend continues consistently. With the implementation of the two-child policy in 2016, this trend will likely accelerate, accompanied by a rising number of pregnant women with scarred uterus and higher incidence of placenta previa and placental abruption [7] . In addition, an increase of older pregnant women, the rate of hypertension and coronary artery disease, the percentage of premature birth and death, and the dramatic increase in obese pregnant women, leads to increased difficulty in neuraxial anesthesia placement and management [8] . By close monitoring of these patients, we can have early detection of problems, appropriate selections of anesthesia methods, drugs and devices, and aggressive management. The above-mentioned highrisk parturient can also be offered good quality of obstetric anesthesia services with good clinical outcomes.
General anesthesia in caesarean section
The first anesthetic choice for cesarean section is usually neuraxial anesthesia [9] . If parturient has contraindications for neuraxial anesthesia, then general anesthesia will be the alternative option, though local anesthetic infiltration and intravenous sedation can also be a choice. The latter usually won't provide complete anesthesia for cesarean section and patients may have poor perioperative experience, thus it may potentially affect the prognosis of the newborn [10] . As new drugs and new anesthetic techniques continuously improve, rational selections of shorter-acting, rapid-onset drugs will have significantly less impact on mother and fetus/newborn, thus better ensuring the safety of parturient undergoing cesarean section.
Management of pregnancy with heart disease
During pregnancy, especially middle and late stage of pregnancy, pregnant women undergo dramatic hemodynamic alterations [11] . Parturients who suffered from heart disease or underwent cardiac surgery, are more vulnerable to hemodynamic disturbances during pregnancy and may develop decompensation of heart function or even acute heart failure due to increased cardiac workload during pregnancy. When heart failure is diagnosed, immediate termination of pregnancy or cesarean section with simultaneous cardiac surgery should be considered. These procedures will undoubtedly pose significant challenges for perioperative services, especially intraoperative management [12] . We should pay very close attention preoperatively to cardiac function and placental blood flow of the parturient, who may need delicate monitoring and adequate analgesia, to avoid severe fluctuation of blood pressure. Either epidural or general anesthesia can usually be the preferred method, but general anesthesia seems to be a better choice for patients with hemodynamic instability and potential bleeding during surgery. Beijing An Zhen Hospital and Wuhan Union Hospital of Tongji Medical College Huazhong University of Science and Technology have accumulated a wealth of experience in clinical anesthesia on parturient complicated with pulmonary hypertension, Eisenmenger syndrome, aortic dissection, and acute heart failure. They obtained very good outcomes and offered patients very favorable
Intraoperative cell salvage in obstetric patients
With the implementation of the two-child policy, the percentage of parturient with placental abnormalities and acute and severe cardiac diseases is increased, so is the risk of acute massive bleeding during cesarean section. Intraoperative cell salvage during obstetric procedures was generally not advocated due to traditionally-believed potential maternal-fetal antigen-antibody inter-reactions [6] . However, recent clinical studies have demonstrated that by adopting suction with double pipettes, adequate anticoagulation, sufficient washing and leukocyte filters, intraoperative cell salvage could be carried out and the blood can be returned to the pregnant woman safely, immensely reducing allogeneic blood transfusion requirement [6] . Currently some relevant clinical applications and research evaluations of intraoperative cell salvage in obstetric procedures have been ongoing, and it will potentially become one of the important supports for reducing allogenic blood transfusion in obstetric procedures.
Application of labor analgesia
In early 1951s, some physicians put forward a concept of painless childbirth, and they conducted a series of investigations such as walking labor analgesia and other related analgesic techniques for childbirth. They achieved encouraging results [13] [14] [15] . However, labor analgesia has been lagging behind in mainland China due to several factors, such as limited educational level of pregnant women and their families, low acceptance of obstetricians and midwives, insufficient medical resources in many areas, and lack of anesthesia providers who have the training and skills, yet have the time to provide the service [16] . In 2004, the People's Daily published an article entitled "Parturient enjoying painless labor less than 1%-China to promote painless labor and delivery". Therefore, in consideration of the current status of high cesarean section rate and low labor analgesia rate in mainland China, Professor Lingqun Hu of Northwestern University and other overseas Chinese anesthesiologists launched "No Pain Labor & Delivery-Global Health Initiative", a large public health project in 2006 [16, 17] . At the same time, the Obstetric Anesthesia Group of CSA also initiated "Happy delivery to primary hospital and happy delivery room" project, aimed at implementation of safe and effective neuraxial labor analgesia, in an attempt to alter the 'lagging behind' status of labor analgesia in mainland China, and to ensure maternal, fetal and neonatal safety. After nearly a decade of aggressive promotion of labor analgesia, there have been plenty of domestic hospital systems to offer labor analgesia services. These efforts have greatly heightened hospital administration's awareness of labor analgesia, decreased the cesarean section rate, and consequently propelled the development of obstetric anesthesiology in mainland China.
Fetal surgeries
Fetal surgery refers to surgical intervention for congenital abnormalities of the fetus. It can be divided into minimally invasive surgery in the second trimester, open surgery in the second trimester, and intrapartum fetal surgery. Fetal surgery brings with it serious challenges on perioperative anesthetic management. In recent years, with the numerous breakthroughs in fetal surgeries, fetal anesthesia has also made huge progresses [5] . At present, several large hospitals in China have carried out fetal surgeries, and the operations are limited to intrapartum fetal surgeries. Meanwhile, valuable experience has been accumulated. Although great progress has been made in anesthetic management of fetal surgeries, many related problems such as the influence of narcotic drugs on fetal development have not been satisfactorily elucidated yet. The optimal anesthetic plans for fetal surgery still needs further investigations and modifications.
Scientific research in obstetric anesthesia
In recent years, Chinese obstetric anesthesia providers have conducted various basic and clinical studies. With rapid increase in number and level of academic articles published, more than 30 articles are covered by Science Citation Index (SCI)-indexed journals. These achievements have noticeably improved the situation of "Strong clinical aspect and weak scientific research" existing in mainland China for many years [9, [18] [19] [20] [21] . Although some of the basic research articles lack the in-depth exploration and originality of scientific investigation and some have controversial results and conclusions or may need further studies to validate their results, we do see hope for the scientific development of obstetric anesthesiology. We will encourage more young scientific minds to ponder the problems and controversies confronting current obstetric anesthesia and carry out more relevant basic researches. Thus, we will build a great reputation of Chinese obstetric anesthesiology in the world stage.
High risk of obstetric anesthesia
The two-child policy leads to an increased ratio of pregnant women with advanced maternal age and scarred uterus, which potentially cause dramatically high incidence of placenta previa, placental abruption and other obstetric bleeding complications. These will usher in more difficulties in anesthetic selection and perioperative management. The issue of selecting a delivery mode in pregnant women with scarred uterus can be very challenging for both pregnant women and medical professionals. The maternal obesity rate is also rising year after year. The "big" problem is that the larger maternal size is usually associated with higher incidence of hypertension and diabetes, increased difficulty in neuraxial anesthesia placement and tracheal intubation, and higher rate of fetal respiratory distress during childbirth. Besides, with assisted reproductive demands ever-increasing, gemellary and multiple pregnancy is also up-trending, resulting in higher rates of hypertension, anemia, premature delivery, postpartum hemorrhage, and other obstetric complications. This will eventually further complicate the perioperative management.
New technology and ideas in obstetric anesthesiology
We should strengthen preoperative management of pregnant women before anesthesia and delivery. Also, we will need multidisciplinary approach in dealing with high risk obstetric patients, teaming with obstetricians and other perioperative services to establish optimal delivery strategy and manage other various critical and severe co-existing medical conditions to minimize/decrease severe complications in the obstetric patient population. Also, we must reinforce delicate monitoring of patients in obstetric anesthesia. It is paramount to monitor vital signs of both mother and fetus in both labor analgesia and in cesarean section. We need to implement noninvasive or invasive hemodynamic monitoring to closely monitor preload and afterload, blood volume, coagulation function, Cardiac output and index, stroke volume variations and so on. In addition, we ought to actively adopt new technology in labor analgesia, to lower cesarean section rate and other obstetric complications. As long as the parturient have demands of labor analgesia and no contraindication, meticulous measures should be undertaken as soon as possible before the delivery mode is determined. Besides, we need to enhance obstetric emergency response capacity. For high risk obstetric patients, we should focus on improving our ability to perform a 5-minute emergency cesarean section and treatment of hemorrhagic shock. We need to keep ourselves abreast of current new progress in technology and management skills in obstetric anesthesia. We will adopt new technologies and new knowledge such as ultrasound assisted lumbar puncture technique in spinal/epidural anesthesia for gynecologic and obstetric procedures, antihypotensive drugs in spinal anesthesia, dural puncture epidural technique, visualization technique, intraoperative cell salvage in obstetric patients and anesthetic management in different fetal surgical approaches. We need to revise or update guidelines and specifications for obstetric anesthesia on regular basis according to national socioeconomic status and clinical and scientific discoveries. By doing all these, we will practically raise the level of standard care in obstetric patients in mainland China.
Promoting anesthesiology as a profession by propaganda, education and adequate staffing
The shortage of anesthesiologists and other professional anesthesia providers is a huge problem that the Chinese anesthesiology community is currently facing. Many factors are contributing to this: the high intensity and high stress nature of the profession, the less visible nature among many other medical specialties, the inappropriate compensation level etc. This shortage has become a significant factor restricting the advancement of anesthesiology in mainland China. Therefore, understanding the forthcoming upsurge in demand of obstetric anesthetic care obstetrics and more complex challenges, we should improve publicity and visibility of anesthesiology as a medical profession, train adequate anesthesia personnel to adequately staff the obstetric anesthetic care to meet the demand and challenges from obstetric care and the development obstetric anesthesiology.
Obstetric anesthesiology is a subspeciality involving multidisciplinary approach. Hospital administration and obstetricians need to be more aware of the importance of obstetric anesthesia, encouraging the parturient to have labor analgesia. Building a multidisciplinary team to manage high risk obstetric patients, the comprehensive management team will be patient care-centered. Obstetric anesthesiology will need to adopt new technology to optimize the process and specifications of obstetric anesthesia and labor analgesia. By all these efforts, obstetric anesthesiology will significantly improve the standard of care for obstetric patients, and the development of obstetric anesthesiology in mainland China will be fast-moving forward.
